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FSMEMS tech transferCascade Microtech,  wafer probecard and probe stations maker for
lab-grade parametric testing of
semi devices, has licensed RF
measurement technology to
Tokyo Seimitsu Co Ltd. Tech
transfer will lead to faster, more
accurate RF testing of advanced
devices in production, including
high-speed telecoms & wireless.
Hitachi prototypes 
Hitachi has a new ceramic multilay-
er substrate for an in-vehicle
76GHz milliwave radar transmitter
module and enables MMIC and
other RF circuits to be mounted on
the substrate. It has also devel-
oped a via hole technology, which
embeds into the substrate a coaxi-
al wire structure for electrically
connecting the MMIC and the
transmitter antenna. The prototype
measures 26x25x3.4mm, about
1/5 the size of conventional mod-
ules, and weighs 3.4g. It keeps sig-
nal losses to less than 2dB.
RFMD revenues slip 
RFMD's net loss for the June 2003
quarter was $8.1m. This repre-
sents an increase of 26.5% com-
pared with $103.9m in the year-
ago period, but a sequential
decrease of 4.9% versus revenue
of $138.3m in the March 2003
quarter. Gross profit  was $41.2m,
up 1.1% sequentially due to
improved test yield but down
slightly from $41.4m in the prior
year period, due to product mix.
RFMD says its results reflect
strength at leading handset OEMs
but weakness at handset original
design manufacturers and for the
802.11b wireless LAN products.
Backlog supports September
2003 quarter revenue in the low
$130m range and  a loss of  4-
5c/share on a GAAP basis.
Proposed new Standard for
Hiten components
Sandia National Laboratories are
assisting in the creation of a
commercially viable high-tem-
perature electronics industry to
support geothermal develop-
ment, says Randy Norman, from
Sandia's Geothermal Research
(high temperature electronics &
telemetry). He was talking at
the Hiten 2003 conference held
in Oxford in July.
Norman pointed out that in an
era when Milspec was not
prevalent and COTS did not suit
specific niche needs, an impor-
tant development towards pro-
moting a high temperature 
electronics industry is the cur-
rent draft proposing a High
Temperature, Long-Life (HT2L)
industry standard. The goal is to
create a general means for spec-
ifying a components’ operating
life at elevated temperatures by
supporting meant time to fail-
ure or time to failure improve-
ments in devices, sensors, pack-
aging and assembly materials
across all industries where tem-
perature and reliability are 
important.
The standard currently specifi-
cally refers to oil and natural
gas wells; logging tools; smart
wells; MWD and logging tools;
commercial-off-the-shelf for the
military; automotive; and aircraft
distributed engine controls.
Companies in the working
group include Baker Oil Tools,
Boeing Inc, Diamond Research &
Development, E-Spectrum,
Harold Snyder (consultant)
Quartzdyne, Sandia Labs, Silicon
Designs,Texas Components,
University of Utah’s Center for
Harsh Environments Electronics,
and the US Geological Survey.
To view, contribute or request
changes to the proposed stan-
dard, contact
Email:ranorma@sandia.gov  
GaN (AlGaN/GaN) Si GaN substrates, 
SiC and SOI CMOS Hiten
The materials were well aired in their develop-
ments to meet the challenge of the high tempera-
ture markets at the Hiten Oxford conference. But
speaker after speaker acknowledged that lack of
standards, very small markets and major problems
of packaging and interconnects were still real
stumbling blocks.
Wayne Johnson of Auburn University who gave
the master class in high temperature assembly,
defined temperature needs at 125oC to 150oC for
automotive; 150oC to 200oC for automotive and
aircraft [80-90% of the high temperature market];
up from 200oC for oil well logging, geothermal
and aircraft and upward of 300oC for military, air-
craft and aerospace.
Patrick McClusky, CALCE Electronic Products and
Systems Center of University of Maryland,
stressed that high temperature electronics do
NOT drive the market (witness Figure 1).
In his overview of silicon carbide electronics,
Mark Johnson, Professor of Power Electronic sys-
tems at Sheffield University summed up other
inhibitors of development as device develop-
ment costs (especially materials, where Cree
holds a near-monopoly); process and application
development costs; market uncertainty and tech-
nology issues such as stacking faults and MOS
interfaces.
But the drivers he did identify are improved 
performance through higher power density;
temperature operation; system efficiency 
and reduced systems costs, enabling high 
temperature electronics and high voltage
switches.
Ironically it is future energy requirements which
may see a market that could drive a real devel-
opment in power electronics and high tempera-
ture devices. Future needs for gas well develop-
ments in the US (devices from 180-300oC ) and
renewable energy's requirements for high volt-
age switching in Europe are offering a potential
which could attract government intervention
and legislation to promote the needed high tem-
perature device and package developments.
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High temperature electronics do NOT drive the market
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BAE Systems is working with
the UK MOD to develop CON-
DOR II capability to enhance
situational awareness on heli-
copters.This demonstrates state
of the art sensor and system
integration technology. BAE
Systems will supply an integrat-
ed sensor suite including EO,
Low Light TV,TERPROM and a
Laser Radar. Data will be fused
together to produce a compos-
ite picture, which is displayed
in a helmet mounted display
system. CONDOR II will build
on the work carried out by the
UK MOD in the CONDOR I
programme which analysed var-
ious integrated sensor tech-
nologies. It is expected that it
will be ready to be fitted on
new and existing helicopters in
the next two to three years.
The initial programme will
include two flight demonstra-
tions and a ground simulation
demonstration. Engineering will
take place at BAE Systems
Basildon, Rochester and
Plymouth sites.
News Update
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Sensor suite for Condor II
What is claimed to be the indus-
try’s first 90W c-band GaAs field
effect transistor (GaAs FET) suit-
able for use in solid-state power
amplifiers (SSPA) for base sta-
tion or earth-station satcom and
radar applications, as well as for
microwave digital radios for ter-
restrial communications, has
been released by Toshiba
America Electronic Components
Inc. Using TAEC’s HFET process
technology, the TIM5964-90SL
GaAs FET employs ion planta-
tion technology to produce an
output power of 49.5dBm at a
frequency range of 5.9GHz to
6.4GHz. and is priced at around
$1,500 each.
“The development of this 90W
solution will enable customers
to design higher performance
SSPAs, and can simplify existing
designs by reducing the part
count by replacing multiple
lower power GaAs FETs with
this 90W device,” says business
development manager,Toshi
Nakamura.
GaAs FET  satellite 
communications 
When physicists form atomic
surfaces using the technologi-
cally important semiconductor
material gallium arsenide
(GaAs), the surfaces appear in
one of two kinds of state: flat
or rough. But a team of physi-
cists from Universisty of
Arkansas,Albany and Oklahoma
show experimentally that
there’s a third type of surface,
and this state depends upon
the interactions of distant atom-
ic neighbours.
Using SEM to examine the
GaAs surface at different 
temperatures and pressures,
they found the surface goes
through an in-between stage,
where the disorder does not
appear at the macroscopic
level but can be seen as a
series of up-down steps, or
two-dimensional islands.The
researchers call this state a
"disordered flat" surface.
An elevated temperature caus-
es enough of an energy boost
to loose some atoms from
their moorings and create
slight disorder, but atoms fur-
ther away continue to keep
the ‘loose’ atoms from piling
up on one another to form
islands.The researchers also
found that changing the pres-
sure of arsenic within the sys-
tem could drive the smooth to
rough transitions. Knowing
that gallium arsenide exhibits
this intermediate surface may
help researchers build and bet-
ter control the growth of
quantum dots and quantum
wires for use in technological
applications.
Contact: Zhao Ding Email:
zding@uark.edu
GaAs next nearest neighbour Technology:
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FSSoft & etch strategyFEI Company has made twostrategic acquisitions to augment
its circuit edit business, adding
laser micro machining to its tech-
nology portfolio and support of
its design-to-yield strategy. It is
purchasing EGSoft’s Design for
Manufacturing CAD navigation
and semiconductor fab yield man-
agement software product lines,
formerly Knights Technology, and
to be marketed as FEI Knights. It
will pay $6m cash and expects the
purchase to be accretive for fiscal
2003. FEI also acquired  privately
held Revise Inc, and its laser etch
technologies for advanced circuit
edit products.
Upmarket Endwave
RF subsystems Endwave Corp
has predicted that its Q2 rev-
enues would be much higher than
anticipated. Based on preliminary
results, total revenues for the Q2
June 30, 2003 will be in the range
of $8.2-8.5m. “We are pleased
with these very positive prelimi-
nary results,”  says  Ed Keible,
CEO and president of Endwave.
Infrared ahead
Sensors Unlimited, maker of imag-
ing products based on InGaAs, has
won a $890,000 contract from the
DARPA. Under the nine-month con-
tract, the company will develop
what is said to be the industry’s
first all solid-state night vision
640x512 camera, operating at
room temperature, which will be
sensitive from 0.9-1.7 microns.
Sensors Unlimited recently won a
military contract for High
Resolution InGaAs Shortwave
Infrared Night Vision Imaging
Systems and in June won a  DOD
contract for an Advanced Detector
Technology Programme.
Infineon’s SiGe
record 
Infineon has taken what it
claims is the world record for
the highest clocked integrated
circuit with a chip that oper-
ates at 110GHz - more than 34
times faster than the top-
clocked Intel Pentium 4.
The record was broken in the
company’s labs in Munich.
Infineon got the chip running
between ten and 30 % faster
than rival offerings, it claims.
The IC in question is a dynam-
ic frequency divider, and was
produced using Infineon’s
own Silicon Germanium bipo-
lar process.
Infineon claims the technology
can be used to build chips that
will be able to operate at up to
200GHz.
None of these however are
designed for computer applica-
tions.
Infineon’s SiGe chips are being
developed for high-speed com-
munications systems such as
mobile phone base stations and
microwave radio links, and high
frequency applications like car
anti-collision systems as well as
ultra wideband (UWB) commu-
nications devices.
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XenICs has introduced a  new
infrared focal plane camera
XEVA-USB equipped with its
new near-infrared InGaAs 
imager. The imager has a resolu-
tion of 320 x 256 pixels and is
sensitive between 0.9 and
1.7mm. This part of the spec-
trum is fully complementary to
the sensitivity range of standard
CCD cameras. Typical applica-
tions include hyper spectral
imaging, laser beam profiling,
semiconductor inspection,
thermal imaging of hot objects
and night vision.
The Peltier-cooled camera is
able to cool the sensor 30oC
below ambient, resulting in a
low-noise and low dark current
output signal. A wide dynamic
range of 69dB, a good pixel uni-
formity and high linearity are
just some of the features of the
camera. Using a snapshot read-
out mode, it can capture images
at a speed of up to 150 full
frames/second with a 12-bit
dynamic output range. Imaging
speed can be increased using
its active windowing feature
and the option to integrate
while read. Integration times
range from as short as 1msec
up to 500m/sec.
The camera is equipped with the
new plug-and-play USB 2.0 inter-
face (compatible with USB 1.1)
thus avoiding the need for
expensive frame grabbers. It can
also be used with a simple lap-
top computer. The camera has a
standard PC-compatible VGA
monitor output and can be used
to interface machines in critical
timing applications.
All camera settings can be con-
trolled through the API interface.
Drivers for Microsoft Windows
and a graphical user interface
based on National Instruments’
LabView software are available
for OEM application develop-
ments. The software includes
two-point non-uniformity correc-
tion, false colour display modes,
histogram and line profiles.
InGaAs Focal Plane Camera
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FSThermal imagingDRS Technologies Inc has signedan agreement with Digital
Imaging Infrared LLC in Apopka,
Florida, to jointly produce and
market the Digital Imaging DI-
5000 and DI-7000 series pan-and-
tilt thermal imaging systems for
homeland security applications
and high-value asset protection.
The camera systems are intended
to provide surveillance. The DI-
5000 currently is installed at the
US Naval base in San Diego,
California.
Software for embedded
IrDA
Agilent Technologies Inc has intro-
duced an IrDA Protocol Stack soft-
ware, fast and cost-effective for
designers embedding Infrared
Data Association-compatible wire-
less communications in products
ranging from new mobile phones,
to medical and industrial automa-
tion equipment.  “Agilent is one of
the few  to offer a broad line of SIR,
MIR and FIR IR  transceivers and a
total IrDA software solution,” said
Kee Hane Ngoh, operations man-
ager of Agilent's IR products. 
Sirenza consolidates 
Sirenza Microdevices Inc has relo-
cated its corporate HQ at a site at
the Interlocken Technology Park in
Broomfield, Colorado integrating
two manufacturing facilities previ-
ously in Denver and Sunnyvale.
Sirenza makes RF components for
the wireless and wireline telecoms
markets.  It reports it has consoli-
dated its major IT systems onto a
single platform, eliminating the
need to maintain duplicate sys-
tems.  Consolidation of Sirenza and
Vari-L result in annual operating
expense reductions exceeding
$10m and a total workforce reduc-
tion of  about 25%.
First Galileo satellite contracts 
Surrey Space Technology UK, a
Surrey University spinoff has
secured a contract worth
27.9m to build one of two
experimental Galileo satellites
for in-orbit validation. Its
Galileo 400kg test satellite,
will transmit Galileo signals
from one of the orbits to be
used by the constellation. It
will be launched during 2005
to secure the frequencies
reserved for the Galileo sys-
tem with the International
Telecommunications Union.
Signals have to be sent by
June 2006 to retain the priori-
ty allocation. The University
of Surrey company, SSTL
designs, constructs, tests,
launches and operates small
and low-cost satellites for
international customers. SSTL
has built more than 16 micro
satellites for USAF, MoD France
/Alcatel, CNES/MMS, Korea,
Portugal,Thailand, Malaysia,
Chile and USA/SatelLife.
SSTL has also established a
small satellite launch service
in collaboration with ISC
Kosmotras (Moscow) using de-
militarised SS18 ICBMs, con-
verted into the Dnepr small
launcher, to provide low cost.
regular access to space for
microsats.
At nearly triple the price, a
72.3m contract for the sec-
ond test satellite goes to con-
sortium Galileo Industries(*).
With a mass of 525 kg this will
be more representative of the
four units to be used to vali-
date the Galileo system in
orbit. With a similar payload to
those, it will validate all the
technologies to be flown, and
could be used in the system
validation phase. Starsem is
expected to launch both satel-
lites.The Galileo system will be
built around 30 satellites (27
operational, 3 in reserve) sta-
tioned in three circular medi-
um-Earth orbits at an altitude
of 23616km and inclined at 56°
to the equator for planet cover-
age.Two European Galileo cen-
tres will control satellite opera-
tions and manage the naviga-
tion system.
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FSInfra Red by MEMSSarcon Microsystems of Knoxville,Tennessee, and its partner, the
Sarnoff Corporation of Princeton,
New Jersey, have developed a pro-
totype IR imaging system that
exploits MEMS technology.
According to the developers, every
pixel of the 320 x 240 pixel array
can detect IR radiation with a sen-
sitivity 10-20 times better than that
of competing uncooled detectors.
The MEMS sensor can also be
cost-effectively produced in stan-
dard CMOS foundries, using con-
ventional processing techniques. 
When the first devices become
commercially available in the first
quarter of 2004, it is expected
that they will find their way into a
range of different IR cameras and
could be used for anything from
generating night images to seeing
through smoke.
PV level sensor 
Spanish University Centro de
Innovacion y Servicios of Ferrol,
Spain has developed a photo-
voltaic-based level sensor for
level  measuring opaque solids. It
consists of a series of PV modules
arranged into a vertical band illu-
minated by a light source. A com-
puting device can be applied to
get a digital level value.  The
University is looking for a JV or
manufacturing agreement.  The
operation of the PV-based level
sensor depends on the energy
generated by a series of PV mod-
ules connected into a vertical
band. The opaque solid does not
produce electric energy, while the
level sensor without solids pro-
duces electric energy proportion-
ally to light.   The sensor is easy to
manufacture and its production is
cheap.
Contact Rosa Freire Corzo:
galactea@cisgalicia.org
Targeting the sub-45µ domain
IMEC is launching two industrial
programmes. One is for
improved device performance
by implementing strained silicon
(Si) in the transistor channel for
scaled planar MOS devices  to
improve carrier mobility.
Research covers strained Si for-
mation on top of strain relaxed
buffer (SRB) layers, silicide for-
mation, shallow junctions, exten-
sions, compatibility, and
advanced strain characterisation
and device demonstration. IMEC
has a production technique for
thin SRBs of less than about
200µ.This can be applied selec-
tively to pre-formed isolation
structures such as
shallow trenches.
The second pro-
gramme will
exploit the high-
mobility features
of Ge to fabricate
high-performance
CMOS transistors.
Ge CMOS devices
being suited for
performance, low
power circuits
when compared
to advanced
strained Si layers.
The Ge CMOS devices targets
the feasibility demonstration of
fabricating Ge devices compati-
ble with a state-of-the-art Si pro-
duction line.These Ge devices
will include high-k materials and
metal gates to obtain aggressive-
ly scaled equivalent oxide thick-
ness targets  The studies are ini-
tially using 200mm equipment,
but will gradually transfer to
300mm equipment in IMEC's
new facility now under 
construction.
IMEC has also annouced a team
up with Soitec and Umicore to
drive development of germani-
um-on-insulator technology.
Each participant in this collabo-
rative effort will contribute
state-of-the-art technological
expertise in its respective field,
sharing data and findings.
Umicore, which has a solid
background in the commerciali-
sation and development of ger-
manium substrates, will be
responsible for the develop-
ment and production of the
200-mm and 300-mm crys-
talline germanium wafers.
Soitec will apply its expertise in
fabrication methodology, using
its Smart Cut process to transfer
a germanium layer from these
wafers to form a GeOI wafer.
IMEC will leverage its extensive
knowledge of high-k materials,
metal gates, device development
and characterisation, and
process integration to develop a
high-k layer deposition tech-
nique for GeOI substrates, as
well as defect inspection tech-
niques for the completed GeOI
wafers.This will enable wafer
suppliers to tune wafer quality
towards optimised device per-
formance. Finally, IMEC will fab-
ricate advanced devices to
demonstrate the potential of
GeOI substrates for the sub-45-
nm node.
IMEC moves Si and Ge to 200mm 
Aerial view of IMEC’s growth, shows its latest 
facilities under construction
STMs’ new RF switch integrates with CMOS
STMicroelectronics has released
details of a technology that uses
MEMS techniques to integrate
high performance RF switches
into circuits, fabricated using
standard CMOS technology.
The new RF switch promises to
enhance the performance of
mobile phones and similar
portable terminals where effi-
cient RF switching is required
to minimise power consump-
tion and so extend battery life.
The “Above IC” microswitch
solution was jointly developed
by STMicroelectronics and its
long-term research partner CEA-
LETI at the STM Crolles 1 fab.
To demonstrate the integration
of the new RF-MEMS switch in a
SoC design, prototypes were
fabricated using an industrial
BiCMOS technology for the
driver circuit which is used for
the thermal actuation and elec-
trostatic clamping.
The actual MEMS switch is fabri-
cated above the chip, that is, after
all the standard CMOS process
stages have been completed. As a
result, it  requires no specialised
bonding techniques.
Following the successful 
fabrication and characterisation
of the first prototypes, STM and
CEA-LETI are now working to
further optomise their various 
technologies.
Work is now being focused on
optimising the electrostatic
hold function. Attention is
being given to further develop-
ing wafer-level packaging. A
final development to really
increase cost-effectiveness will
be by successfully reducing the
number of masks required to
produce the newly developed
RF switch.
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